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(54) INK JET RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet recording apparatus 
capable of accurately detecting a residual amt. of ink and air bubbles. 
SOLUTION: An Inkjet head 1 and a replaceable ink cartridge 10 
supplying ink to the ink jet head 1 are provided. One electrode 31 is 
arranged in the ink cartridge 10 and electrodes 32, 33 are provided 
before and behind the filter 21 provided in the ink supply passage on the 
side of the head one by one. An ink residual amt. detection circuit is 
constituted of the electrodes 32, 33. Further, a head restoring means 
consisting of the nozzle cap covering nozzles 5 and a suction pump, is 
provided and the suction pump, is operated to suck and discharge ink 
and air bubbles from the nozzles and air bubbles in a filter chamber are 
also removed. 
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A. Relevance of the above-identified Document 

This document has relevance to the all claims of the present 
application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 
[CLAIMS] 

An ink jet recording apparatus including an exchangeable 
ink cartridge for supplying ink to an ink jet head, characterized by 
comprising: 

an electrode provided in the ink cartridge; 

a filter provided in an ink supplying path for supplying the 
ink to the ink jet head; 

a pair of electrodes provided so that one of them is before the 
filter and the other is after the filter, 

wherein an ink remaining detection circuit and a bubble 
detection circuit are constructed with those electrodes. 

[0003] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 
..detection of the ink remaining amount and the detection of 
the air bubble in the ink are carried out, but there is a possibility 
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that defective printing is caused before detection. 
[0004] 

... a filter is provided (a) so as to prevent foreign particles 
and the like from entering into the ink jet head, (b) so as to trap, by 
using the filter, air bubble that tends to enter in replacing the 
cartridge, and further (c) so as to detect that an amount of the air 
bubble thus trapped reaches such a level that affects an amount of 
ink supply, and remove the air bubble. 

[EMBODIMENTS] 

[0013] 

The ink 12 to be supplied from the ink cartridge 10 to the 
ink jet head 1 passes through the filter room 20. At this time, the 
foreign particles and the air bubble are trapped by the filter 21, so 
as to prevent clogging of the nozzle 1 and defective jetting. The 
upstream filter 21 of the filter room 22 is provided with 
upstream-side electrode 32, whereas the downstream filter 23 is 
provided with a downstream- side electrode 33. By using the 
electrode 31 in the ink cartridge and the upstream-side electrode 32, 
it is detected how much ink remains in the ink cartridge 10. By 
using the upstream-side electrode 32 and the downstream- side 
electrode 33, the detection of the air bubble is carried out. The ink 
12 that has passed through the filter room 20, enters a common ink 
room 2 of the ink jet heads 1. Then, the ink flows from the common 
ink room 2 to the nozzles 5 via the plurality of ink flow path 3, 
which are respectively connected with the nozzles 5. As well known, 
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ink droplets axe jetted out from the nozzles 5 in accordance with 
driving of the PZTs 4, which are provided respectively in association 
of the nozzles 5. 
[0014] 

Figure 2 is a block diagram for explaining operation of the 
present invention. The electrodes 31 and 32 shown in Figure 1 are 
connected with an ink remaining amount detection circuit 41. The 
electrodes 32 and 33 are connected with an air bubble detection 
circuit 42. Each detection circuit, as well known, detects the ink 
remaining amount and the air bubble by change in resistance 
between the electrodes. When no current flows between the 
electrodes 31 and 32, the ink remaining amount detection circuit 41 
is operated. A control section 43 recognizes the operation of the ink 
remaining amount detection circuit 41, then causes informing 
means 44 so as to inform that the ink runs out. Moreover, when no 
current flows between the electrodes 32 and 33 due to the air 
bubble, the air bubble detection circuit 42 is operated. In 
accordance with this, an operation instruction is sent from the 
control section 43 to a head restoring means 45. The head restoring 
means 45 is, even though it is not shown, composed of an ordinary 
sucking pump, a nozzle cap, and the like, the nozzle cap being 
connected with the sucking pump. As well known, in accordance 
with the instruction from the control section 43, covering of the 
nozzle 5 with the nozzle cap is carried out, and the ink and the air 
bubble are sucked from the nozzle 5 by operating the sucking pump, 
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thereby removing the air bubble of the filter room 20 so as to restore 
the heat to a normal state. 
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